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Develop comprehensive framework to evaluate impact of estuary 
restoration on Chinook salmon population

System Level Project Level

What are the patterns of fish use across the 
estuary?
What are hydro and sediment dynamics and 
their relation to fish?
How will these change with ongoing 
restoration?

What are the pre/post-breach conditions at 
Qwuloolt?
What is the likely trajectory? Inform future 
projects?
Does local Chinook salmon use and/or 
abundance change?

Measured attributes
ÅBiotic:
ÅFish
ÅVegetation
ÅInsects
ÅBirds

ÅAbiotic
ÅTemperature/Salinity
ÅSediment 

accretion/loss
ÅElevation
ÅFlow
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Spatial and temporal patterns in NOR Chinook density across the landscape
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Temperature is seasonal and varies spatially 

Hall et al. 2018



Salinity less variable seasonally, strongly  related to flow with distinct 
άȊƻƴŜǎέ ƛƴ ǘƘŜ ŜǎǘǳŀǊȅ

Aug-Sep Oct-Apr May-Jun

Hall et al. 2018
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Multiple messy time series into generalized trendsτquantify the 
effect of temp and salinity
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Generalized trends in NOR Chinook distribution and abundance
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ÅRelatively low early 
season density
ÅSharp 

increases/decreases
ÅHigher peaks

ÅHigher relative densities 
earlier in the season
ÅGradual 

increases/decreases
ÅLower magnitude 

peaks, longer duration

Generalized trends in NOR Chinook distribution and abundance
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Spatial differences in trends likely reflects rearing in the estuary



Temporal rearing pattern consistent among other large river deltas 
in Puget Sound

Beamer et al. in review
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Overwhelming majority of available 
rearing habitat in lower estuary

Distribution of rearing habitat consistent with NOR Chinook 
distribution trend
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Significant negative effect of temperature on NOR density

Water temperature time series across the landscape
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Å Seasonal trajectories and monthly 
maximums vary annually

Å Potential threshold or tipping point near 
12 C?

Temperature trajectory influences fish abundance
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Data Collection Event (DCE)
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Temperature patterns can affect duration and magnitude of fish 
presence in the system

Å Total Cumulative abundance reached 
earlier/quicker in warm years

Å Peak abundance occurs earlier in 
warm years

Å Duration of NOR presence shorter in 
warm years
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Qwuloolt: Project-level updates

ÅHas fish diversity/assemblage 
changed?

ÅAre Chinook using the site?
ÅConsistent (e.g. size, abundance) 

with reference 
sites/expectations?


